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Figure S1: SEM images (a), (c) at low magnification showing the morphologies and particle
size distribution plots from TEM images (b) and (d).



——L-Ni-24 C
(a) |—L-Ni6 (b) L-Ni-24
——L-Ni-12 o 120 100
< 100 -
0 8 s L-Ni-12
= " L-Ni-6 —
& & 60 46.21 4527 ==
g & 36.79
E 2 40
“ = 20 8.52 7.99
) N 2 = |
N1
il mNi(0) Ni(TT) Ni(TIT)
1 1 L 1 1 1
1200 1000 800 600 400 200 0
Binding energy (E) (eV)
L-Ni-6 Pyrrolic Nlis L-Ni-6 Cls
(c) . (d) C-CiC-H
Graphitic Pyridinic
C-0-C/C-OHIC-N
c=0 )
L-Ni-12 . = et -
= S Pyridinic k 2 Z9:L/c DEN
2 4 c=0
= =]
[=]
o S
L-Ni-24 5 L-Ni-24 Cls
Pyrrolic C-CEC:H
Pyridinic C-O-C/C-OHICN 1\ C=Csp’
A
L 1 'l i i Il L '} 1
404 402 400 398 396 290 288 286 284 282

Binding energy (E) (eV) Binding energy (E) (¢V)

Figure S2: (a) XPS survey spectra of all the samples confirming the elements present. (b)

Relative percentage of various oxidation states of nickel present in the samples (c) High-
resolution N 1s spectra and (d) C 1s spectra.
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Figure S3: (a) Cyclic voltammograms sweeped at the scan rate of 20mV/s between 0 to 2V vs.
RHE in N, saturated 1 M KOH where current density is normalized against geometric surface
area. (b) The same CV plots with current density normalized against the mass of the active
metal present in each of the catalyst.
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Figure S4: OER activity of the sample before and after 8 hours of Chronoamperometry test
(inset) on L-Ni-12 at 1.55V vs. RHE in N2 saturated 1 M KOH.
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Figure S5: (a) Cyclic voltammograms were programmed at the scan rate of 10 to 100mV/s in
the non-faradaic region for electrochemical double-layer measurements in N, saturated 1 M
KOH. (b) Capacitive current density against scan rate where the slope gives Cg4 value for the
catalyst L-Ni-12.



Figure S6: TEM image (a) and HR-TEM image (b) of L-Ni-12 after OER operation.
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Figure S7: XPS results of L-Ni-12 post OER catalysis.



L-Ni-6 1.65 = 96.89 770
L-Ni-12 1.52 360 53.4 290
L-Ni-24 1.68 = 124.3 568

Ni-D-700 1.55 410 81.3 70
RuO, 1.51 390 . .

Table S1: Summary of electrocatalytic performance of the samples.
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Table S2: Comparison of electrocatalytic performance of some of the related transition metal

based electrocatalyst to our catalyst.
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